institutions-from suppliers to universities to government agencies-that enjoy unusual competitive success in a particular field. The most famous examples are found in Silicon Valley and Hollywood, but clusters dot the world's landscape. Porter explains how clusters affect competition in three broad ways: first, by increasing the productivity of companies based in the area; second, by driving the direction and pace of innovation; and third, by stimulating the formation of new businesses within the cluster. Geographic, cultural and institutional proximity provides companies with special access, closer relationships, better information, powerful incentives and other advantages that are difficult to tap from a distance. The more complex, knowledge based and dynamic the world economy becomes, the more this is true. Competitive advantage lies increasingly in local things-knowledge, relationships and motivation-that distant rivals cannot replicate.
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While some clusters evolved due to the development of favourable factor conditions over a period of time, in the recent past there has been a surge in the growth of cluster formation efforts around the world through special regional polices by the concerned governments, and regional development agencies have been given the fundamental aim of improving their regions' economic performance and competitiveness. And, in addition, supporting innovation is a cornerstone of this policy. This article explores the role of a regional development agency in fostering R&D activities in the context of an emerging cluster. The agency is the Multimedia Development Corporation (MDC), which overseas the development of Malaysia's Multimedia Super Corridor (MSC) Cluster.
The structure of the article is as follows. After an introduction, there is a section presenting briefly some S&T institutions in Malaysia. This is followed by a discussion on regional clusters and regional development agencies for cluster development. A brief overview of the MSC project is presented and then the role of the MDC is discussed in detail. The article ends with a critique of the MDC and some suggestions to enable it to play a better role in the development of the MSC cluster
Background of Science and Technology in Malaysia:
Some Institutions and R&D Activities
The highest national policy-making body for science and technology in Malaysia lies with the Federal Government of Malaysia. Policy formulation on S&T and public sector R&D as a portfolio, however, is mandated to the Ministry of Science, Technology and the Environment (MOSTE). MOSTE will table policy matters on S&T to the Cabinet of the Federal Government for decisions. The minister is advised on S&T policy matters by the National Council for Scientific Research and Development (NCSRD) . This advisory body, which comprises representatives from research institutes, universities and the private sector, is chaired by the chief secretary of the government who is also cabinet secretary. There are two standing committees under the NCSRD, one of which coordinates the Intensifications of Research in Priority Areas (IRPA) National Grant Programme, whilst the other focuses on technology development. Apart from MOSTE and NCSRD, the Academy of Sciences of Malaysia (ASM), the Malaysian Industry and Government Group for High Technology (MIGHT), the Malaysian Technology Development Corporation (MTDC) as well as S&T non-governmental organisations interact frequently to contribute towards the development of S&T in Malaysia. The orderly development and growth of information technology lies with the National Information Technology Council (NITC). The Multimedia Super Corridor Project is the brainchild of the NITC.
Ministry of Science, Technology and the Environment (MOSTE)
First established as the Ministry of Technology, Research and Local Government in 1973, it became known as the Ministry of Science, Technology and the Environment since 1976. The primary role of the ministry is the promotion and development of science and technology to support the national industrialisation effort. As such, MOSTE is principally engaged in policy making, and in the coordination and implementation of national S&T programmes. The S&T Division of MOSTE handles all matters regarding S&T, and also acts as the secretariat to the NCSRD. MOSTE has been charged with the following objectives to ensure the development of a strong S&T base that is required to drive the nation's industrialisation effort. These are:
1. To develop a society that is more receptive and appreciative of S&T and its benefits. 2. To increase R&D activities through effective planning and management of research programmes. 3. To encourage and develop local technology as well as the mechanism for technology transfer. 4. To improve the nation's ability to assimilate and adapt to new technologies.
The Seventh Malaysia Plan (1996) (1997) (1998) (1999) (2000) continued the thrusts of the previous planning documents emphasising productivity-driven growth, national competitiveness enhancement, greater process and product innovation, the promotion of technology-intensive industries and services, and more rapid technology diffusion. To reflect clearly the government's commitment to R&D and technology development, RM 1.749 billion was allocated for S&T infrastructure development; RM 1 billion to the national R&D grant scheme (IRPA); RM 300 million for S&T manpower development; RM 100 million for SME technology development; RM 100 million for technology acquisition; and a further RM 100 million for the commercialisation of R&D (Masri 2001) .
Malaysian Science and Technology: An Overview
During the Seventh Plan period, despite the economic slowdown, high priority was accorded to the promotion of S&T, R&D as well as technological innovation as an essential part of the government's overall strategy of sustainable development. The core strategies of R&D, in particular, were focused on promoting value-added research activities that contributed to increasing competitiveness, strengthening linkages and enhancing productivity. The private sector, on its part, continued to contribute to the expansion of research activities and innovations, especially in the manufacturing sector (Table 1) . Recognising that scientific advances and technological changes are becoming increasingly important in developing a knowledge-based economy, emphasis is being given to support S&T development that promotes productivity-driven growth and provides for competitive advantage. Also, development of new institutions for the enhancement of S&T like the MDC was emphasised as well (MOSTE 2000a) .
Public Sector Expenditure on R&D Programmes
The government continued to place emphasis on R&D, as reflected by the increase in the total budgetary allocation for the public sector involvement in R&D. During the Seventh Plan period, a sum of RM 935 million was allocated for the R&D programme compared with RM 629 million in the Sixth Plan. Of this, RM 755 million was allocated for direct public sector involvement in R&D through the IRPA programme. For the development of biotechnology, a sum of RM 35 million was allocated for the partnership programme with the Massachussetts Institute of Technology (MIT). The balance was provided for the funding of three new schemes to enhance private sector R&D. These schemes included the Industrial Research and Development Grant Scheme (IGS), MSC Research and Development Grant Scheme (MGS) and the Demonstrator Applications Grant Scheme (DAGS).
National R&D Expenditure
The biennial surveys on R&D expenditure conducted by the government recorded more than double increase in the amount spent on R&D, from RM 549.1 million in 1996 to RM 1.1 billion in 1998. As an indication of Malaysia's R&D efforts, the proportion of R&D expenditure to the GDP increased from 0.2 per cent to 0.4 per cent over the corresponding period. While this might be considered low, it was encouraging to note that the number of responding organisations with R&D activities increased from 196 to 273, accounted mainly by the private sector. In terms of types of research, continued emphasis was given to applied research and developmental research, which together accounted for about 90 per cent of the R&D expenditure. Basic research accounted for the balance of the R&D expenditure. There was, however, a decline in the proportion spent on developmental research from 49.4 per cent in 1996 to 37.2 per cent in 1998, indicating the cautious attitude of the private sector in the light of the economic slowdown. From an economic perspective, overall R&D efforts were concentrated in manufacturing, information and communications technology (ICT) services, plant production and primary products, followed by energy resources. For the public sector, there was a shift in focus of R&D activities from agricultural sciences towards ICT. Meanwhile, the private sector continued to focus on manufacturing industries, particularly in electronic equipment and components, transport equipment, as well as petroleum products and refining (Figure 1 ).
FIGURE 1 Percentage of Expenditure by Fields of Research
In spite of the economic slowdown, R&D expenditure by the private sector increased from RM 400.1 million in 1996 to RM 746.1 million in 1998. Surveys conducted indicated that the R&D expenditure of local companies were distributed over a wide range of industries, while the foreign companies focused on high-technology-related industries such as electronic equipment and components, as well as computer-related services. However, there was still a heavy reliance on foreign R&D capability as reflected by the substantial number of R&D activities sourced from abroad. Factors that hindered R&D initiatives included, among others, the lack of skilled R&D personnel, limited financial resources and lack of infrastructure for R&D. The Multimedia Super Corridor Project has in its agenda to develop an R&D cluster in order to overcome this lacuna in the ICT sector. Before discussing the MSC and MDC, the following section outlines some issues related to clusters and cluster development.
Clusters and Cluster Development
Clusters represent a new way of thinking about national, state and local economies, and they necessitate new roles for companies, government and other institutions in enhancing competitiveness. Clusters are geographic concentrations of interconnected companies, specialised suppliers, service providers and associated institutions in a particular field that are present in a nation or region. Clusters arise because they increase productivity with which companies can compete. The development and upgrading of clusters is an important agenda for governments, companies and other institutions like the regional development agencies (RDAs). Cluster development initiatives are an important new direction in economic policy, building on earlier efforts in macroeconomic stabilisation, privatisation, market opening and reducing the costs of doing business (Enright 2001; Porter 1998) .
For governments that pursue clustering as a strategy to enhance competitiveness, it is debatable which should receive greater priority: cluster formation at the macro level or business linkages at the micro level (Davies 2001) . However, there is general agreement that governments can and should play a greater role in the potential partnerships necessary for economic growth. With irreversible liberalisation of markets, globalisation and rapid technological change, clusters can be an important policy instrument in the issue competitiveness. Competitive clusters share a few basic characteristics such as urban economic development. McCarthy (2000) identified these as strategic economic planning and promotion, education and workforce preparedness, availability of finance, research and development, transportation and communications infrastructure, business-related services parks and recreation, urban growth management and environmental protection, as well as social services such as health care and emergency response systems. It is also important for a system of dynamic and representative collective governance to be present that involves participation by an active set of formal and informal institutions and individuals from the public, private and non-profit sectors.
Role of Regional Development Agencies and Cluster Development
In general RDAs are responsible for implementing clusters' policy and approaches, and priority clusters vary from region to region, but work currently being carried out can include commissioning regional mapping studies, identifying and building links with important regional clusters and using clusters as the vehicle for wider economic development initiatives. RDAs also work in partnership with the government, private sector and also universities on industry-specific issues relating to the clusters in their regions. The regional development agencies are considered to be the most important civic entrepreneur agency (Hodgson 2001 ). While there are many studies of RDAs in the context of conventional production/ manufacturing industries clusters, the concept of clustering for the ICT industry and the role of RDAs for that sector is of interest in this article. In the case of development of ICT clsuters, the starting point for economic development in the information age is the existence of suitable ICT infrastructure-having access to broadband is especially important in attracting technology-creating companies. But the mere existence of broadband connections is not enough to ensure an adequate infrastructure. The connections must be affordable and reliable, and the locality must have technical support services to ensure that the connection is fully utilised. RDAs are supposed to play a role in monitoring the development of appropriate ICT infrastructure to keep a region/cluster attractive for companies to come and grow.
Marketing of local industry clusters and their success stories accelerates cluster growth (by attracting new skilled knowledge workers, related companies and suppliers and R&D funding) and lends credibility when branding a region. RDAs take on the role of marketing the region to attract companies to set up shop and also to attract FDI and other forms of capital. Although RDAs do not own cluster businesses or run polytechnics, they take responsibility for facilitating the growth of clusters, most importantly by taking responsibility for building the trust that is necessary for a cluster to work. Cluster policy is being increasingly taken forward on a regional level by RDAs (see http://www.rdauk.org/).
The above section was a quick overview of RDAs and a sample of roles they play in the development of a cluster. In the next section we outline the background to the development of Malaysia's Multimedia Super Corridor and the role played by the MDC, the agency entrusted with the development of the MSC region/cluster.
Malaysia's MSC: A Background to the Need for Development of the ICT Cluster
Malaysia's path towards an IT-literate and knowledge society is part of a continuous government policy to chart the country's economic future since its independence in 1957. Early policies were formulated to bring Malaysia forward from a commodity-based economy to an industrial one. Having successfully transformed the country into an industrial economy, Malaysia started to lay the foundation for a knowledge-based economy in the mid-1990s. Amongst others, the National IT Agenda and the MSC were launched towards that end. Figure 2 shows the change in the economic structure of the country form a predominantly agriculture-based one to one with services and manufacturing dominating. From this situation the country envisages the development of the economy to towards a knowledge-based one. Both push and pull factors are responsible for this conscious shift. It is the aim of Malaysia's Vision 2020 for the country to be a developed nation by the year 2020, and it brings about the realisation that Malaysia can no longer rely on manufacturing to power its future economy. Countries like Vietnam and China are eroding Malaysia's cost competitiveness. To ensure it has a meaningful role in the twenty-first century, Malaysia has to shift from relying on its low-cost, low-technology manufacturing base into creating high-value-added products like the service industry, high-end manufacturing like wafer fabrication and, most importantly, the ICT sector, which was considered pivotal for this transformation. Because knowledge and information will dictate the new world order, Malaysia decided to embrace IT and embark on this shift on all fronts, starting with the creation of an IT-literate society. The creation of the MSC with specific objectives for transforming Malaysia into an IT powerhouse is part of this plan. Similarly, the MSC cluster is to be a means for Malaysia to leapfrog into the information age by creating an environment that encourages innovation and helps local and multinational companies reach new technology frontiers by partnering with IT players around the globe.
Malaysia's Prime Minister, in 1991, proposed in a much publicised speech that Malaysia should become a fully industrialised country by the year 2020 (Evers 1997) . In the words of Dr Mahathir: 'In our pursuit towards developing the K-economy, knowledge has to replace labour and capital as the key factors of production in our economy. The challenge for Malaysia is to develop this knowledge amongst our citizens so that our success will be due to the contributions of Malaysian talents and knowledge workers'. The need for the MSC project development to be cluster oriented was because of a number of reasons-one Malaysia has been predominantly focusing its development on manufacturing sector-so many of the factor conditions were geared towards a 'production-oriented economy'. The education system was geared towards human resources development of skilled workers for factories, accountants and so on. The availability of finance was through traditional sources like banks, which required collateral and in general there was a risk of averse industrial development. Also there was not much of capability in research and development for innovation with the exception of the palm oil and rubber sectors. To achieve a shift from a predominantly production-oriented economy to a knowledge-oriented one, the clusters development approach was deemed to be the best. In order to form a cluster in the ICT sector, though the existing institutions (be it development agencies or some government departments) had experiences in building infrastructures for manufacturing sectors, a new development agency or institution was deemed necessary to face challenges that would be different.
With this background, the aim of an MSC cluster is to first attract worldclass technology companies by becoming a 'multimedia utopia' that offers a productive, intelligent environment with which a multimedia value chain of good and services will be produced and delivered globally. It is to be an island of excellence with multimedia-specific capabilities, technologies, infrastructure, legislation and systems, as well as a test bed for invention, research and other ground-breaking developments. To be developed over twenty years in three phases (Table 2) , the first phase has been completed, which involved attracting a core group of companies; putting in a legislative framework or cyber laws; establishing certain specified areas for development called 'intelligent cities', namely, Putrajaya, Cyberjaya and Technology Park; and launching seven flagship applications. The seven applications are electronic government, multipurpose 
Phase
Development goals I Under this phase, the MDC will successfully create the MSC, attract a core group of world-class companies, launch seven flagship applications, put in place a world-leading framework of cyber laws, and establish Cyberjaya and Putrajaya as world-first intelligent cities.
II
The MDC envisages that during this period it will link the MSC to other cyber cities in Malaysia and the world. It will create a web of corridors and establish a second cluster of world-class companies. It will also set global standards in flagship applications, champion cyber laws within the global society, and establish a number of intelligent globally linked cities.
III
During this final phase it is expected that Malaysia will be transformed into a knowledge-based society-being a true global test bed for new multimedia and IT applications and a cradle for a record number of multimedia companies. It will have a cluster of intelligent cities linked to the global information superhighway, and become the platform for the International Cybercourt of Justice.
smartcards, smart schools, tele-health, the R&D flagship cluster, e-business (worldwide manufacturing web and borderless marketing) cluster and a technopreneur development cluster. These flagship applications were designed to have a dual benefit-they would be developing applications for various government and social projects, and these projects would become the market to attract various companies to set up shop in the MSC cluster (details of MSC flagships in the Appendix). To achieve all of this, the government realised that various government institutions would be involved and this would create a barrier for private sector companies to do business in the MSC cluster. For example, companies that would want to participate in the Smart Schools project, would have to not only deal with the agencies related to setting up shop in Malaysia, but would also have dealings with agencies related to the Ministry of Education, and similarly for companies interested in R&D in the cluster and so on. Given this, the need for an RDA was recognised to act as a onestop shop for the 'client companies' of the cluster, minimising the procedural issues. Figure 3 gives an idea of the number of agencies involved in the MSC project and how they are linked to the MDC, which becomes the single window for the client companies.
The Multimedia Development Corporation: A Regional Development Agency for the MSC Cluster in Malaysia
The Multimedia Development Corporation (MDC) was established in 1996 by the Malaysian government as the agency to spearhead the development and implementation of the MSC. A government-owned corporation, it is conceived as a 'one-stop shop', set up to facilitate applications to relocate to and within the MSC by multinational and local companies. Headed by an executive chairman, a board of directors and a management team, the MDC is owned and funded by the government although it has been incorporated under the Companies Act of Malaysia. This unique nature is to enable it to combine the efficiency and effectiveness of a private company with the decision-making ability and authority of a high-powered agency of the government.
The MDC, an autonomous body, gets its power to run the cluster through institutional support from various government bodies and also through an advisory body called the International Advisory Panel (IAP) consisting of various heads of larger corporations in the field of ICT and headed by the prime minister of Malaysia. Figure 3 depicts the linkages developed among the various government bodies to support the functioning of the MDC. The mission and role of the MDC is to ensure that the MSC is the world's best environment to harness the full potential of multimedia. It is also committed to proactively collaborate with governments and companies for mutual enrichment via:
1. continuously reviewing the Bill of Guarantees given to client companies that operate in the MSC cluster; 2. actively assist the government to pioneer, develop and update cyber laws, formulate policy and modify practices to provide a sound framework for the MSC; 3. ensure the network provides the required bandwidth and quality at globally competitive tariffs with cost-effective interconnection for value-added services; and 4. ensure the timely development of top-quality physical infrastructure to provide a balanced living and working environment.
To facilitate the development of the cluster, the MDC acts as the regional development agency to coordinate between the various government agencies (as shown in Figure 3 ). The MDC helps by also guaranteeing to firm with a thirty-day turnaround for applications, coaching companies through the application process. For most business requirements, companies setting up shop in the MSC region need not seek approval from other government agencies, but need apply only to the MDC. In addition, the MDC is in charge of developing the flagship applications to create value for Malaysia and for the leading multimedia companies that participate in the flagships in the aim of making the MSC an attractive cluster for world-class companies. In order to develop technological capabilities, the government has provided major government ICT projects to consortiums/groups of companies to facilitate 'learning' and also some sort of transfer of capabilities to locals (Avvari et al. 2004) . The MDC has a role in coordinating the linkages between the various flagships clusters as well. Figure 4 shows the linkage role played by the MDC in the cluster between the two groups of flagship sub-clusters. The partner firms in the different flagships are being nurtured to achieve the 'transfer' of capabilities and technology to local firms.
FIGURE 4 MDC's MSC Flagships Coordination Unit
The MDC has many other roles to play, and some of them include marketing the MSC globally, shape MSC-specific laws, policies and practices by advising the Malaysian government, and standardise the MSC's information infrastructure and urban development. In facilitating the establishment of company operations within the MSC, the MDC is supposed to serves as champion, facilitator and partner. It is to help cut through the proverbial bureaucratic red tape to provide timely information and good advice, expedite permit and licence approvals, and introduce companies to potential local partners and financiers.
The roles set for the MDC to develop the MSC cluster include the following:
1. Foster the development of web-based collaboration in the MSC, Malaysia and globally. 2. Catalyse and nurture local companies and SMEs to become global players by forging successful smart partnerships between Malaysian and international companies. 3. Realise the promise of mutual enrichment by making it easy and cost effective for companies to do business in the MSC. 4. Promote technology and knowledge development in the MSC through incentives for commercial R&D and through the establishment of leading incubation centres. 5. Facilitate innovation and entrepreneurship by supporting the development of a financial infrastructure that provides venture capital and public listings for smaller companies.
The MSC's R&D Cluster: The MDC's Mandate to Develop R&D Activities in the Region
The MDC has a number of mandates; selecting the companies for awarding 'MSC' status to avail the various benefits; of choosing, granting and managing the funding for R&D; implanting the Bills of Guarantee provided to the firms in the region, among others. But in order to bring in the culture of risk taking among Malaysian entrepreneurs and corporates alike, the MDC governs the R&D cluster flagship and also the technoprenuer development flagship. These flagship clusters are driven by the vision for the MSC to lead Malaysia's R&D initiative into the Information Age. The MDC aims to achieve this by developing a cluster of collaboration and network world-class corporate R&D centres, universities and public research institutes.
The MDC and MSC R&D Cluster Flagship
The MSC's R&D flagship cluster was designed to be a sub-cluster. This was to be achieved by pooling corporate resources and creating an environment to further promote the development of next-generation multimedia technologies. And the role of the MDC was to develop this cluster by forging collaborative R&D efforts among leading-edge corporations, public research institutions and universities. To catalyse R&D activities in the MSC, the following programmes have been initiated by the government of Malaysia.
MSC R&D Grant Scheme (MGS):
A grant given to companies participating in the MSC and doing R&D work in the areas of multimedia. 2. MSC Student Attachment Programmes (SAP): A programme where the MDC helps MSC companies get technical students from Malaysian universities to work in projects as apprentices. The students are paid by the MDC under this scheme. 3. MSC Technology Forum Series: A forum organised by the MDC on technology issues concerning the latest developments in areas of concern for the Multimedia Super Corridor. This also acts as an avenue for networking among technology players.
Organising exhibitions (local and overseas).
The MDC, acting as a regional development agency, facilitates in administering these grants and also reviews emerging technologies relevant to the development of Malaysia and suggests appropriate policy interventions to the Malaysian government.
Incentives Provided in the MSC Cluster
The general incentives available to all companies in the MSC cluster (all companies who are given an MSC status qualify for them) include both financial and non-financial ones. Financial incentives include 100 per cent exemption from taxable statutory income and in come cases Investment Tax Allowance (ITA), eligibility for R&D grants for majority Malaysian ownership MSC-status companies and, as mentioned earlier, freedom to source capital and borrow funds globally. There also some non-financial incentives, like duty-free import of multimedia equipment (DFI), intellectual property protection, a pioneering and comprehensive framework of cyber laws for MSC-status companies irrespective of location, and no censorship of the Internet. The MDC monitors the various technological developments and advises the policy-making sections of the government, and also advises the government on issues related to ICT as there is still not much focused development of a technology cluster. In order to overcome this and also based on the feedback from various foreign companies in the MSC, the MDC was instrumental in helping the government start the STAR programme ( Figure 5 ). Based on feedback from various companies in the MSC, a new programme, the Strategic Thrust Areas in Research (STAR), was started. This programme is to provide grants/funds to foreign companies undertaking R&D in the 'corridor' in specific areas of technology that have been identified by the MDC based on various criteria. Figure 5 lists the thrust areas for which funding will be provided by the MDC. This incentive was developed through the efforts of the MDC and its feedback to the government regarding policy towards R&D grants. The change in policy was made from grants being made available to foreign companies also-to do research and development activities in the MSC. Prior to this, grants were available only to local firms. In order for the MDC to be able to develop the cluster by leveraging various incentives given for research and development, the MDC is supported by various government bodies. The incentives for research and development activities and some additional benefits like the MGS grants, which are grants given to companies involved in R&D in some selected fields of ICT, are all from the different ministries/agencies. The MDC as an RDA is able to bring the incentives from various ministries to the companies, making it easy for the companies in the cluster. Figure 6 is indicative of institutional support given by the government to the MDC to be able to do so. The MDC's efforts as a regional development agency has ushered in some corporate R&D into MSC's R&D cluster, with some of the major players like Telekom Malaysia, NTT of Japan and Nokia of Finland. There is also the Multimedia University, which has started twenty-one Centres of Excellence that perform R&D. From the point of view of development of the R&D cluster, the university has a number of joint collaborations with major industry players like NTT, Nokia, Alcatel, Lucent and Siemens. There is joint research work and also a lot of funding and equipment from the corporations in terms of setting up laboratories and testing centres. This can be attributed to the presense of some of the big companies being in the cluster directly or wanting to be in the cluster through the university. Appendix 1 provides the number of collaborations, industry partners and also the types of collaborations with the Multimedia University. In addition, through the provisions of grants for research activities (as mentioned in the earlier section), the MSC has attracted about fifty firms for R&D in the ICT and biotech fields in the R&D cluster.
Some R&D and Technology Statistics Indicators in the MSC
The MSC consists of around 1,000 companies that have received MSC status, which makes them eligible to receive MSC benefits like tax concessions, grants for research and development, and special visas for foreign knowledge workers. In this section we discuss some statistics regarding the impact of the MSC in terms of R&D and technology.
The technology impact brought about by MSC-status companies can be seen from the technology clusters created, expenditure on R&D and personnel, and from the patents and copyrights filed. The seven major technology clusters created by these MSC-status companies are: system tools and utilities, core technology, services, vertical applications, content, enterprise applications and infrastructure systems (Figure 7) . Software development has the biggest percentage in the breakdown of the services technology cluster, with an involvement of 27 per cent, or 213 companies, followed by systems integration at 22 per cent, representing 169 companies, Web design and content 16 per ent or 133 companies, Internet and others 8 per cent. In the vertical application technology cluster, the breakdown according industries are financial and insurance at 22 per cent, telecommunications at 19 per cent, government at 15 per cent, manufacturing at 13 per cent, retail at 8 per cent, health care at 8 per cent, transportation at 8 per cent, and smartcard at 7 per cent. As for companies doing R&D and being involved in the development of core technology in the R&D cluster, there are twenty-two companies at under 5 per cent of the total number.
FIGURE 7 Technology Clusters in the MSC
The total R&D expenditure of the companies that took part in this survey for year 2002 up to 15 May is RM 474 million (312 companies) with a total in-house full-time R&D personnel of 3,349 people (311 companies). The figures for the previous year on R&D expenditure was RM 300 million (226 companies) with 2,648 full-time R&D employees working (237 companies). Figure 8 gives and indication of the R&D expenditure of the companies in the MSC region against some selected large multinational companies. The MSC R&D Cluster: Some Shortcomings of the MDC For a cluster to develop, especially with firms involved in research and development activities, there is a need for inter-organisational linkages. While in clusters that evolved this happens naturally, in the case of the MSC cluster this is being spearheaded by the government. One way to form alliances has been through the flagships described before. In addition, the MDC has started a division called MDC Access with the purpose of matchmaking of cluster organisations to work together. But some preliminary interview among fifteen companies in the cluster show minimal linkages. In contrast, there are more linkages to firms outside the cluster. Among some of the issues facing the MSC is indeed human resources. Although there are plenty of Web designers and developers or programmers, there is still a shortage of human resources with technical programming capabilities. Among the main roles of the university in Cyberjaya (Multimedia University) is to ensure a supply of graduates for the industry, but the university is new and still has to gain momentum. The major problem is to kick off the R&D cluster in the MSC as it is a key flagship cluster within the MSC and this flagship is aimed to start the transition of having a sector where technology development takes place. Another area where the MDC, as an RDA, has not done very well yet is to develop a strong entrepreneurial group of research firms or start-ups that take high risks. While there are some MNCs and medium-sized corporate firms in the R&D cluster, there has not been much growth in startups, which are considered essential for any cluster to develop into one where there can be technological innovations. The MDC is supposed to play the role of a catalyst, but this seems to have been slow. This could be attributed to the MDC focusing more on being an 'in-between' of the client companies and the bureaucracy. To overcome this, the MDC launched the Technopreneur Flagship to develop this aspect.
The MDC as a Regional Development Agency
So while on one hand there has been an achievement for the MDC in terms of forming the MSC cluster and also a sub-cluster, focusing on R&D in the area of ICT, there is still there is a long way to go for the Multimedia Super Corridor to go. It has been seven years in the making, but given that Malaysia started the development of an ICT sector from scratch, there was a need for creating many of the conditions necessary for the development of an industry, like creating of demand for firms to come into the cluster, special financial arrangements, human resources and so on.
All this would be difficult to achieve without the RDA in charge, namely, the MDC. While there are institutions in Malaysia that have been involved in the development of industrial estates, they were primarily for manufacturing. The creation of an ICT cluster has been recognised as a different way to enter the K-economy, requiring a different approach, and that is where the RDA and cluster development were needed. Figure 9 gives an indication of the role the MDC has as an RDA for the MSC region in general and also in relation to development of the R&D sub-cluster within the region.
FIGURE 9
The MDC as a Regional Development Agency Many developing countries are looking at creation of clusters for fast growth, especially in the ICT cluster. Does the MDC offers lessons to developing countries in terms of developing institutional support for the development of a cluster? It seems obvious that the MDC and the MSC cluster offer lessons-lessons of success and some shortcomings. The successes are that the MDC has been able to function as the regional development agency that coordinates and brings together incentives from various government agencies into one window for the firms that are willing to operate in the region defined as a cluster. But where it has not been successful is in developing the linkages-there are some effort made to link up firms through dialogue sessions, but these mostly end up as sessions for firms to give feedback to the RDA. While the MDC has developed other mechanisms, it has not been successful in developing and bringing about linkages among firms within the cluster and also of the cluster firms with other organisations in Malaysia.
There is still a severe shortage of human resources in Malaysia, particularly in the technology sector. The MSC is supposed to help bridge this gap in general and specifically the policy of giving visas easily to foreign knowledge workers is one way identified to bring in the needed human resources until local talent is developed. This has helped many of the foreign companies bring in people and now there is some anecdotal evidence of 'developmental' activity. There is also the issue of intra-cluster collaborations among the companies and other organisations.
The main shortcoming has been that the MDC has not been able to evolve the MSC project into full-fledged dynamic cluster in the true sense of the word, this being crucial for the MSC, with the success of many high-tech regions in the world being attributed to the high level of interfirm and inter-organisational networks in those respective regions. While one of the designated clusters (Technology Park Malaysia or TPM) is full in terms of tenants, the main cluster-Cyberjaya-has been slow to take off. There are some very obvious reasons for which many MSC companies do not want to move in. They include extremely high cost of office space and not much of 'soft' infrastructure available in nearby Kuala Lumpur. It is still baffling why the MDC does not control the rates in MSC regions, considering that one of the key factors to attract firms has been low cost of operations. There is also a lack of focus and too much emphasis on 'numbers'. The whole effort was to meet and exceed the target set and this led to a lack of development of some core competencies in the cluster based on region-specific advantages.
Another glaring missing element for better performance of the MSC project is the lack of support organisations like a Chamber of Commerce or any industry associations-formal or informal. MSC firms are having to depend too much on the MDC for all their networking and other needs.
The MDC is playing the role of an RDA and contributing to the development of the MSC region. What is to be seen is the sustenance of the growth and development of the region into a competitive cluster, with core technological capability in some identified areas. The role of the MDC in the coming years will be to leverage the policy and financial support form the government and funnel it into the development of identified technological areas based on the factor conditions in the region. While it has been successful in the forming of a new knowledge-based industry, the ICT sector, the challenge now is to sustain the cluster by embedding it into global supply chains.
Conclusion
So the answer to the question whether the MDC has played a role in the development of the MSC is yes. The MDC has been crucial to the development of the MSC. One must remember that the MSC started off as a Greenfield project where there was very little background experience in the sector. Not only has the MSC done well in starting it off, it also opened opportunities for small and medium local companies to enter the ICT sector and operate in collaboration with large MNCs. The large MNCs that have come into the MSC have provided opportunities for local technical graduates. Tax breaks and other changes to the business climate have attracted foreign companies, both big and small, to set up shop in the MSC region.
Further Options for the MDC to Develop the MSC into a Cluster of Innovation
The Multimedia Development Corporation, which is a regional development agency, can increase its initiatives in the following ways. The very first step is to develop the interrelationships of MSC firms within the MSC itself. This will help synergise the capabilities of the firms and organisations to make offerings to the market or to come out with innovations. In addition, there is a vital need to develop linkages of MSC firms and organisations with outside research institutes, universities and industries to synergise what is already present in the MSC and also to increase demand conditions for MSC firms.
There is also a need for intense targeted marketing campaigns worldwide. Until now the MDC has been undertaking promotional marketing, which is good in the initial stages, but subsequently what is required is to send messages to companies and organisations that can fill in the gaps in the MSC. For example, there is a clear lack of many supporting firms that supply specialised software/middle-ware in the MSC. These firms could be persuaded to locate here as they could work with local developers and get access to markets.
The reason for no breakthrough products coming from the MSC has been mentioned before-that the MSC seemed to more focus on creating a critical mass and meeting targets in terms of numbers. The MDC can learn from the corporate world example of Nokia in the MSC, which is here for the development of mobile applications as it sees this region as the best market for it. The MDC seems aware of this now and should focus on attracting firms in specific areas and develop certain areas of technology, developing the MSC as a cluster with core competencies.
The MSC, as mentioned before, can be identified as an early-stage cluster (emerging). Generally speaking, innovation clusters can be categorised into government driven (artificially formed) and privately initiated (company-led?) (naturally formed) according to formation processes and roleplayers. The MSC is a typical government-driven one and does not have any characteristics of a privately-initiated innovation cluster, like historical circumstances, stringent local demand, prior existence of supplier industries and innovative companies. The MSC project has been established and developed in an isolated area primarily with the plan and management of the government. Given this background, the MDC has managed to create a sector of ICT firms. In the coming years of its second phase of evolution it should emphasise more focused development and initiate 'clustering' through the development of inter-organisational networks to synergise the resources that it has attracted into the MSC region. This will ensure the sustenance and growth of the MSC and the move towards a K-economy.
Driving the development of Flagship Applications are government ministries and agencies that report directly to the MSC Implementation Council, chaired by the prime minister of Malaysia and his deputy. These agencies work in close partnership with leading international and Malaysian multimedia companies to clarify concepts and create detailed implementation plans.
Joint government-private sector teams have developed concrete proposals for each Flagship Application between December 1996 and June 1997, and these entered the implementation phase in July 1997.
Through the Flagship Applications, the government of Malaysia extends an open invitation to the multimedia community in Malaysia and throughout the world to participate in the Multimedia Super Corridor. Companies that take up the offer will be able to create value for themselves and their shareholders in an environment uniquely suited to their needs, and at the same time have the opportunity to help transform Malaysia and the region.
The MSC Flagship Applications are divided into two distinct categories:
1. Multimedia Development Flagship Applications offering concrete business opportunities to facilitate the MSC's development. 2. Multimedia Environment Flagship Applications providing an optimal environment that supports multimedia companies entering the MSC.
These projects have long-term objectives that reach far beyond the MSC's borders. Supporting Vision 2020, they aspire to transform core elements of Malaysia's technology infrastructure and social systems in areas such as education or public administration, using multimedia technologies as a critical enabler in the process. Each application will provide companies with concrete opportunities to collaborate with the Government of Malaysia in creating and implementing innovative multimedia solutions. Elements of these applications have already been implemented in other parts of the world. Nowhere has the entire breadth of these applications been attempted before in a single location. Thus, these projects will allow their implementation partners to use the MSC as a global test bed for multimedia and IT development.
The Flagship Applications and the lead agencies responsible for their development are:
Malaysian Administrative Modernisation and Management Planning Unit l Tele-medicine:
Ministry of Health l Multi-purpose cards:
Bank Negara l Smart schools:
Ministry of Education
For each of these four Flagship Applications, teams comprising the MDC, lead agencies and private sector representatives have developed 'Concept Requests for Proposals' (CRFPs) that describe the requirements of identified pilot
